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AIMS 
Intrauterine infection and inflammation is a major cause of preterm birth, a poorly controlled 
syndrome responsible for up to 70% of neonatal deaths1. In fetal sheep, repeated in utero exposure 
to E.coli lipopolysaccharide O55:B5 (LPS) has been demonstrated to induce immune paralysis2,3. 
We aimed to compare the effect of single LPS exposure to serial Ureaplasma parvum serovar 3 
(UP, a microorganism associated with preterm birth) and LPS exposure on the inflammatory 
response of preterm ovine epidermal keratinocytes (OEK). We hypothesised that sequential 
exposure to UP and LPS would induce immune paralysis in OEK. 
METHODS 
OEK were isolated from preterm fetuses at 122 d and cultured according to our established 
protocol4. Equivalent cultures of OEK were exposed to either i) 2 x 104 CFU UP for 24 h before 
being exposed to 1 ug of LPS for either 0.5, 1, 1.5, 2, 3 or 6 h or ii) 1 ug of LPS alone for 0.5, 1, 
1.5, 2, 3 or 6 h4. IL-6, IL-8, and TNFα expression was assessed using quantitative PCR4. Each 
time point was performed in triplicate. Cells exposed to sterile UP media served as controls. One 
way ANOVA was used to assess differences in the mean transcript dCq value between groups. 
Tukey’s test was used to assess differences between each time point and control. 
RESULTS 
As previously demonstrated, OEK exposed to LPS alone markedly increased expression of IL-6 
(p=0.05), IL-8 (p=0.008), TNFα (p=0.003) relative to control4. OEK serially exposed to UP and 
LPS increased expression of IL-6 (p=0.023), IL-8 (p=<0.001) and TNFα (p=<0.001) relative to 
control. In both groups, highest transcript expression was seen at 3 h post-LPS exposure. Relative 
to OEK exposed only to LPS, OEK exposed to UP and LPS revealed large reductions in IL-8 (231 
v 2.5 p=0.011) and TNFα (164 v 7.5 p=0.010) expression (2^-ddcq) at 3 h post-LPS exposure. A 
large observed reduction in IL-6 expression (2^-ddcq) (13960 v 3.95 p=0.068) closely approached 
significance. 
CONCLUSIONS 
Single exposure of OEK to LPS increases cytokine expression4. We present novel data suggesting 
immune paralysis of OEK following serial UP / LPS exposure. In utero exposure to multiple 
microorganisms is frequently associated with preterm birth and may contribute to skin infection in 
the preterm population5 via immune paralysis.   
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